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WHAT IS CLAIMED IS: 



1. A liquid crystal display device comprising a pair of 
substrates and a Mquid crystal layer provided between 
the substrates, wheV ein liquid crystal molecules ±n ^ 
liquid crystal laLr have a negative dielectric 
anisotropy, and the ihuid crystal molecules are aligned 
in a direction substUSW vertical to the substrates 
when no voltage isX^Wapplied and axis-symmetrically 

aligned in each of a DlWalit-v ^-p 

Plurality of pixel regions under 

application of a voltage .\ 



the pixel r 
liquid crys 
device indues 



layer 



2. A liquid crystal display device according to claim 7," 
wherein a Wness (d in ) of the liquid crystal layer in 

larger than a thickness (d out ) of the 
(outside of the pixel region, and the 
beotropic alignment layer in a region 
corresponding to\the pixel region on a surface of at 
least one of the substrates on the liquid crystal layer 
side. 



3. A liquidcrystal display de^Icel^^ 
wherein 4Rast one of the substrates has convex por- 
tions defMng the pixel region on a surface on the 



• 
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liquid cr^Leal layer side. 

4. A liquid crystal display device according to claim 1, 
wherein the thickness of the liquid crystal layer in the 
pixel region is largest at a central portion of the pixel 
region and continuously decreases toward a peripheral 
portion of the pixel region. 



5. A liquid crystal display device according to claim 4, 
wherein the thickness of the liquid crystal layer in the 
pixel region is axis-symmetrically changed around the 
central portion of the pixel region. 



6. A liquid crystal display device according to claim 1, 
further comprising a projection at the central portion of 
the pixel region, wherein the liquid crystal molecules 
are axis-symmetrically aligned around the projection 
under the application of a voltage. 

7. A liquid crystal display device according to claim 1, 
wherein a retardation d-An of the liquid crystal layer is 
in a range of about 300 nm to about 500 nm. 

8. A liquid crystal display device according to claim 1, 
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wherein a twist angle of the liquid crystal layer is in 
a range of about 45° to about 110°. 

9. A liquid crystal display device according to claim 1, 
comprising a pair of polarizing plates disposed in 
crossed Nicols on both sides of the liquid crystal layer, 
a phase difference plate having a relationship, in which 
a refractive index n x y in an in-plane direction is 
greater than a refractive index n 2 in a direction vertical 
to a plane, being provided on at least one of the polar- 
izing plates. 

10. A liquid crystal display device according to claim 1, 
wherein an axis-symmetrical alignment fixing layer which 
provides the liquid crystal molecules with an axis- 
symmetrical pretilt angle is further formed on a surface 
of at least one of the substrates on the liquid crystal 
layer side. 

11. A liquid crystal display device according to claim 
10, wherein the axis-symmetrical alignment fixing layer 
contains a photocurable resin. 

12. A method for producing a t&tfuid crystal display 
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device, comprising the dteps of: 

forming a homeotlropic alignment layer on a pair 
of substrates, respectively; 

disposing a mixtiire containing a liquid crystal 
material having a negative dielectric anisotropy and a 
photocurable resin between the homeotropic alignment 
layers on the substrates; and 

curing the photocurable resin while applying a 
voltage higher than a t ireshold voltage of the liquid 
crystal material to the nixture, so as to form an axis- 
symmetrical alignment fix^ng^ layer providing the liquid 

eis-symmetrical pretilt angle. 



crystal molecules with an 



13. A method for producing a liquid crystal display 
device according to claim 12, further comprising the step 
of forming convex portions defining pixel regions on a 
surface of at least one of the substrates before the step 
of forming the homeotropic alignment layers on the sub- 
strates. > 



14. A liquid crystal display device, comprising: a plasma 
substrate having plasma chambers for performing plasma 
discharge; a counter substrate having signal electrodes; 
and a liquid crystal layer provided between the plasma 
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substrate and the counted substrate, the device being 



is being applied and axis- 




driven by the signal electrodes and the plasma chambers, 
wherein liquid crystal molecules in the liquid 
crystal layer have a negative dielectric anisotropy, and 
the liquid crystal molecules are aligned in a direction 
substantially vertical to the substrates when no voltage 

-symmetrically aligned in each 
of a plurality of pixel regions under application of a 
voltage . 



15. A liquid crystal display device according to claim 

14, wherein a thickness (d in ) of the liquid crystal layer 
in the pixel region is larger than a thickness (d out ) of 
the liquid crystal layer outside of the pixel region, and 
the device includes a homeotropic alignment layer in a 
region corresponding to the pixel region on a surface of 
at least one of the substrates on the liquid crystal 
layer side, 

16. A liquid crystal display device according to claim 

15, wherein at least one of the counter substrate and the 
plasma substrate has convex portions defining the pixel 
region on a surface on the liquid crystal layer side. 
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17. A liquid crystal display device according to claim 
14, wherein the thickness! of the liquid crystal layer in 
the pixel region is largest at a central portion of the 
pixel region and continuously decreases toward a periph- 



eral portion of the pixel 



region, 



18. A liquid crystal display device according to claim 
17, wherein the thickness of the liquid crystal layer in 
the pixel region is axis-symmetrically changed around the 
central portion of the pixel region 

19. A liquid crystal dis^l^y device according to claim 
14, comprising a pair of polarizing plates disposed in 
crossed-Nicols on both sides of the liquid crystal layer, 
a polarization axis of one of the polarizing plates being 
parallel to an extending direction of the signal elec- 
trodes or the plasma chambers. 




20. A liquid crystal display device according to claim 
14, wherein an axis-symmetrical alignment fixing layer 
which provides the liquid crystal molecules with an axis- 
symmetrical pretilt angle is further formed on a surface 
of at least one of the plasma substrate and the counter 
substrate on the liquid crystal layer side. 



\ 
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21. A liquid crystal display device according to claim 
20, wherein the axis-swmetrical alignment fixing layer 
contains a photocurablej resin. 



22. A >liquid crystal display device, comprising: a pair 
of substrates and a liquid crystal layer provided between 
the substrates, 

wherein liquid crystal molecules in the liquid 
crystal layer have a negative dielectric anisotropy, and 
the liquid cr\ystal molecules are aligned in a direction 
substantially vertical to the substrates when no driving 
voltage is beingV/afeplied and axis-symmetrically aligned 
around an axis-symmetrical alignment central axis in each 

i \ff \ 

of a plurality d£ p v |xel \regions under application of a 
driving voltage, and' 

convex portijwfe defining the pixel region are 
provided on a surface o\ at least one of the substrates 
on the liquid crystal la^er side, and a treatment for 
controlling a position of uhe axis-symmetrical alignment 
central axis is conducted . j: _ , , _ 



23. A liquid crystal display device according to claim 
22, comprising a region in which the liquid crystal 
molecules keep a homeotropic alignment state under 
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application of an axis-symmetrical alignment central axis 
forming voltage at each predetermined position in the 
plurality of pixel regions. 



24. A liquid crystal display device according to claim 
23, wherein Sa is an area of the region in which the 



liquid c 
state un 
alignment 




al molecules keep a homeotropic alignment 
e application of the axis-symmetrical 
ral axis forming voltage, A is an area of 



the pixel region, and Sa/A satisfies the relationship 0 

< -Sa.ZA_£— 



25. A liquid crystal display device according to claim 
22, comprising an axis-symmetrical alignment central axis 
forming portion at a predetermined position in each of 
the plurality of pixel regions, and the axis-symmetrical 
alignment central axis of the liquid crystal molecules is 
formed corresponding to the axis-symmetrical alignment 
central axis forming portion. 



26. A liquid crystal display device according to claim 
25, wherein Sb its Jan area of the axis-symmetrical align- 
ment central aMW forming portion, A is an area of the 
pixel region, ah*Sb/A, satisfies the relationship 0 < 



# 
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Sb/M/< 4%. 



27. A liquid crystal display device according to claim 
22, wherein a thickness of the liquid crystal layer in 
the pixel region is larger than a thickness of the liquid 
crystal layer outside of the pixel region. 

28. A liquid crystal display device according to claim 

27, wherein the thickness of the liquid crystal layer in 
the pixel region is largest at a central portion of the 
pixel region and continuously decreases from the central 
portion to a peripheral portion of the pixel region. 

29. A liquid crystal display device according to claim 

28, wherein the thickness of the liquid crystal layer in 
the pixel region is axis-symmetrically changed around the 
central portion of the pixel region. 

30. A liquid crystal display device according to claim 
22, wherein an axis-symmetrical alignment fixing layer is 
provided on a surface of at least one of the substrates 
on the liquid crystal layer side. 



. A liquid crystal display device according to claim 



9 
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30, wherein the axis-symmetrical alignment fixing layer 
contains a photocurable resin. 



32. A method for producing a liquid crystal display 
device including a pair of substrates and a liquid 
crystal layer provided between the substrates, liquid 
crystal molecules in the liduid crystal layer having a 
negative dielectric anisotropy, the liquid crystal 
molecules being aligned in a direction substantially 
vertical to the substrates when no driving voltage is 
being applied and being axis-symmetrically aligned around 



an axis-symmetrical alignment 
plurality of pixel regions unde 
voltage, 

the method comprising 



central axis in each of a 
replication of a driving 



the step of performing an 
axis-symmetrical alignment central axis forming process. 



liquid crystal display 



33. A method for producing a 
device according to claim 32, wherein the axis-symmetri- 
cal alignment central axis forming process includes the 
steps of: 

disposing a precursor mixture containing a liquid 
crystal material and a photocurable material between the 
substrates; and 
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curing the photoculable material while applying 
an axis-symmetrical alignment central axis forming 
voltage to the precursor mixture. 



34. A method for producing 1 
device according to claim 33 



a liquid crystal display 
wherein the axis -symmetri- 



cal alignment central axis forming voltage is 1/2 or more 
of a threshold voltage of the.liquid crystal material. 



35. A method for producing 
device according to claim 33, 
cal alignment central axis 
voltage. 

36. A method for producing 
device according to claim 35, 
AC voltage is 1 Hz or more. 



a liquid crystal display 
wherein the axis-symmetri- 
forming voltage is an AC 



a liquid crystal display 
wherein a frequency of the 



I 



